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Whipstock Casing Milling System 
a PRELIMINARY AMENDIVIENT 
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Box PCT Application 
Assistant Director for Patents 
;1{ Washington, D.C. 20231 

Sirs: 

Before examination, please amend the above-identified application as follows: 
IN THE Cl-AIMS : 

1. A whipstock casing milling system for forming a window in the 
casing of a wellbore, the casing having an inwardly facing surface which 
defines the inside diameter of the casing and an outwardly facing surface 
which defines the outside diameter of the casing, the whipstock casing 
milling system comprising: a whipstock having a whipface, the whipface 
comprising a relatively steep ramp surface and one of a relatively shallow 
ramp surface or parallel surface meeting the relatively steep ramp surface 
at a juncture, said surfaces being one of ramped or parallel relative to a 
longitudinal axis of the whipstock and the relatively steep ramp surface 
having an angle to the longitudinal axis of the whipstock greater than that 
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of the one of the relatively shallow ramp surface or parallel surface; a 
window mill secured to the whipstock adjacent the relatively steep ramp 
surface and operable in use to form an opening in a wellbore casing in 
which the whipstock casing milling system is located, the window mill being 
deflected by the relatively steep ramp surface laterally into the casing as 
the window mill is rotated about the rotational axis thereof and forced 
along the relatively steep ramp surface towards the one of the relatively 
shallow ramp or parallel surface; and a protrusion provided on the 
whipface, the protrusion forming an extension of the relatively steep ramp 
surface of the whipface, wherein during use of the system, the diameter of 
the window mill is greater than the distance from the juncture to the 
radially opposite outwardly facing surface of casing, and wherein the 
protrusion reduces damage to the relatively steep ramp surface. 

2. A whipstock casing milling system as claimed in claim 1, wherein 
the window mill comprises a cutting surface arranged with an angle to the 
rotational axis of the window mill substantially identical to an angle of the 
relatively steep ramp surface to the longitudinal axis of the whipstock, said 
cutting surface occupying an annular zone centered on the rotational axis of 
the window mill and having a radial thickness greater than a radial 
thickness of the protrusion. 
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3. A whipstock casing milling system as claimed In claim 1, 

wherein the protrusion is provided on the one of the relatively shallow ramp 
or parallel surface of the whipface. 

4. A whipstock casing milling system as claimed in claim 1, wherein the 
protrusion is removably secured to the whipface. 

5. A whipstock casing milling system as claimed in claim 3, wherein 
the protrusion is removably secured to the whipface by means of at least 
one threaded fastener. 

6. A whipstock casing milling system as claimed in claim 1, wherein the 
protrusion comprises a surface which is ramped at the same angle relative 
to the longitudinal axis of the whipstock as the relatively steep ramp 
surface. 
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7. A whipstock casing nnilling system as claimed in claim 6, wherein 

said ramped surface of the protrusion and the relatively steep ramp surface 
are ramped at an angle of 15' relative to the longitudinal axis of the 
whipstock. 

8. A method of using a whipstock casing milling system for forming a 
window in the casing of a wellbore, the casing having an Inwardly facing 
surface which defines the inside diameter of the casing and an outwardly 
facing surface which defines the outside diameter of the casing, the 
whipstock casing milling system comprising: a whipstock having a 
whipface, the whipface comprising a relatively steep ramp surface and one 
of a relatively shallow ramp surface or parallel surface meeting the 
relatively steep ramp surface at a juncture, said surfaces being one of 
ramped or parallel relative to a longitudinal axis of the whipstock, and the 
relatively steep ramp surface having an angle to the longitudinal axis of the 
whipstock greater than that of the one of the relatively shallow ramp 
surface or parallel surface; a window mill secured to the whipstock adjacent 
the relatively steep ramp surface and operable in use to form an opening in 
a wellbore casing in which the whipstock casing milling system is located, 
the window mill by the relatively steep ramp surface laterally into the 
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casing as the window mill is rotated and forced along the relatively steep 
ramp surface towards the one of the relatively shallow ramp or parallel 
surface; and a protrusion provided on the whipface, the protrusion forming 
an extension of the relatively steep ramp surface of the whipface during 
use of the system; wherein the method comprises the step of locating said 
whipstocl< casing milling system in a wellbore casing so that the juncture 
and the radially opposite outwardly facing surface of casing are spaced 
from one another by a distance less than the diameter of the window mill. 

9. A whipstock casing milling system comprising: a whipstock having a 
whipface, the whipface comprising a relatively steep ramp surface and one 
of a relatively shallow ramp surface or parallel surface meeting the 
relatively steep ramp surface at a juncture, said surfaces being one of 
ramped or parallel relative to the longitudinal axis of the whipstock and the 
relatively steep ramp surface having an angle to the longitudinal axis of the 
whipstock greater than that of the relatively shallow ramp surface or 
parallel surface; a window mill secured to the whipstock adjacent the 
relatively steep ramp surface and operable in use to form an opening in a 
wellbore casing in which the whipstock casing milling system is located, the 
window mill being deflected by the relatively steep ramp surface laterally 
into the casing as the window mill is rotated and forced along the relatively 
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steep rannp surface towards the relatively shallow ramp or parallel surface; 
and a protrusion provided on the whipface, the protrusion forming an 
extension of the relatively steep ramp surface of the whipface so as to 
reduce damage to the relatively steep ramp surface at the juncture of the 
relatively steep ramp surface and the relatively shallow ramp or parallel 
surface during use of the system; wherein the protrusion and whipstock are 
discrete components. 

10. A whipstock casing milling system as claimed in claim 9, wherein 
the window mill comprises a cutting surface arranged with an angle to the 
rotational axis of the window mill substantially identical to the angle of the 
relatively steep ramp surface to the longitudinal axis of the whipstock, said 
cutting surface occupying an annular zone centered on the rotational axis of 
the window mill and having a radial thickness greater than the radial 
thickness of the protrusion. 

11. A whipstock casing milling system as claimed in claim 9, wherein the 
protrusion Is provided on the relatively shallow ramp or parallel surface of 
the whipface. 
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12. A whipstock casing milling system as claimed in claim 9, wherein the 
protrusion is removably secured to the whipface. 

13. A whipstock casing milling system as claimed in claim 12, wherein the 
protrusion is removably secured to the whipface by means of at least one 
threaded fastener. 

14. A whipstock casing milling system as claimed in claim 9, wherein the 
protrusion comprises a surface which is ramped at the same angle relative 
to the longitudinal axis of the whipstock as the relatively steep ramp 
surface. 

15. A whipstock casing milling system as claimed in claim 14, wherein 
said ramped surface of the protrusion and the relatively steep ramp surface 
are ramped at an angle of 15° relative to the longitudinal axis of the 
whipstock. 
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REMARKS 

All the claims have been amended to more closely conform the application to 
U.S. standards. No new matter has been introduced, and all multiple dependent 
claims have been cancelled. 

Attached is a marked-up version of the changes made to the claims by the 
current Preliminary Amendment. 

Entry is believed in order. 



Respectfully submitted, 




Lawrence R. Radanovic, Reg. No. 23,077 
Customer No. 25269 

Attorney for Applicants 
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Versions with Markings to Claims to Show Chang es 

1. A whipstock casing milling system for forming a window in the 
casing of a wellbore, the casing having an inwardly facing surface which 
defines the inside diameter of the casing and an outwardly facing surface 
which defines the outside diameter of the casing, the whipstock casing 
milling system comprising: a whipstock [(44)] having a whipface, the 
whipface comprising a relatively steep ramp surface [(45)] and one of a 
relatively shallow ramp surface or parallel surface [(46)] meeting the 
relatively steep ramp surface [(45)] at a juncture [(A)], said surfaces 
[(45,46)] being one of ramped or parallel relative to [the] a longitudinal 
axis of the whipstock [(44)] and the relatively steep ramp surface having 
an angle to the longitudinal axis of the whipstock greater than that of the 
one of the relatively shallow ramp surface or parallel surface; a window mill 
[(32)] secured to the whipstock [(44)] adjacent the relatively steep ramp 
surface [(45)] and operable in use to form an opening in a wellbore casing 
in which the whipstock casing milling system is located, the window mill 
[(32)] being deflected by the relatively steep ramp surface [(45)] laterally 
into the casing as the window mill [(32)] is rotated about the rotational axis 
tl'^Qi'^of and forced along the relatively steep ramp surface [(45)] towards 
one of the relatively shallow ramp or parallel surface [(46)]; and a 
protrusion [(B)] provided on the whipface, the protrusion [(B)] forming an 
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extension of the relatively steep ramp surface [(45)] of the whipface, 
[characterised in that,] wherein during use of the system, the diameter of 
the window mill [(32)] is greater than the distance from the juncture [(A)] 
to the radially opposite outwardly facing surface of casing, and [in that] 
wherein the protrusion [(B)] reduces damage to the relatively steep ramp 
surface [(45)]. 

i ^% 

2. A whipstock casing milling system as claimed in claim 1, wherein 

; y the window mill [(32)] comprises a cutting surface arranged with an angle 
Jl to the rotational axis of the window mill substantially identical to [the] an 
P angle of the relatively steep ramp surface [(45)] to the longitudinal axis of 
;| the whipstock, said cutting surface occupying an annular zone centered on 
u the rotational axis of the window mill [(32)] and having a radial thickness 
greater than [the] a radial thickness of the protrusion [(B)]. 

3. A whipstock casing milling system as claimed in claim 1 [or 2], 
wherein the protrusion [(B)] is provided on the one of the relatively shallow 
ramp or parallel surface [(46)] of the whipface. 
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4. A whipstock casing milling system as claimed in [any of the 
preceding claims] claim 1 , wherein the protrusion [(B)] is removably 
secured to the whipface. 

5. A whipstock casing milling system as claimed in claim 3, wherein 
the protrusion [(B)] is removably secured to the whipface by means of at 
least one threaded fastener. 

6. A whipstock casing milling system as claimed in [any of the 
preceding claims] claim 1 , wherein the protrusion [(B)] comprises a surface 
which is ramped at the same angle relative to the longitudinal axis of the 
whipstock [(44)] as the relatively steep ramp surface [(45)]. 

7. A whipstock casing milling system as claimed in claim 6, wherein 
said ramped surface of the protrusion [(B)] and the relatively steep ramp 
surface [(45)] are ramped at an angle of 15° relative to the longitudinal 
axis of the whipstock [(44)]. 

8. A method of using a whipstock casing milling system for forming a 
window in the casing of a wellbore, the casing having an inwardly facing 
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surface which defines the inside dianneter of the casing and an outwardly 
facing surface which defines the outside diameter of the casing, the 
whipstock casing nnilling systenn comprising: a whipstock [(44)] having a 
whipface, the whipface comprising a relatively steep ramp surface [(45)] 
and one of a relatively shallow ramp surface or parallel surface [(46)] 
meeting the relatively steep ramp surface [(45)] at a juncture [(A)], said 
surfaces [(45,46)] being one of ramped or parallel relative to [the] a 
longitudinal axis of the whipstock [(44)], and the relatively steep ramp 
surface having an angle to the longitudinal axis of the whipstock greater 
than that of the one of the relatively shallow ramp surface or parallel 
surface; a window mill [(32)] secured to the whipstock [(44)] adjacent the 
relatively steep ramp surface [(45)] and operable in use to form an opening 
in a wellbore casing in which the whipstock casing milling system is located, 
the window mill [(32) being deflected] by the relatively steep ramp surface 
[(45)] laterally into the casing as the window mill [(32)] is rotated and 
forced along the relatively steep ramp surface [(45)] towards the one of 
the relatively shallow ramp or parallel surface [(46)]; and a protrusion 
[(B)] provided on the whipface, the protrusion [(B)] forming an extension 
of the relatively steep ramp surface [(45)] of the whipface during use of the 
system; wherein the method comprises the step of locating said whipstock 
casing milling system in a wellbore casing so that the juncture [(A)] and 
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the radially opposite outwardly facing surface of casing are spaced from 
one another by a distance less than the diameter of the window mill [(32)]. 

9. A whipstock casing milling system comprising: a whipstock [(44)] 
having a whipface, the whipface comprising a relatively steep ramp surface 
[(45)] and one of a relatively shallow ramp surface or parallel surface 
[(46)] meeting the relatively steep ramp surface [(45)] at a juncture [(A)], 
said surfaces [(45,46)] being one of ramped or parallel relative to the 
longitudinal axis of the whipstock [(44)] and the relatively steep ramp 
surface having an angle to the longitudinal axis of the whipstock greater 
than that of the relatively shallow ramp surface or parallel surface; a 
window mill [(32)] secured to the whipstock [(44)] adjacent the relatively 
steep ramp surface [(45)] and operable in use to form an opening in a 
wellbore casing in which the whipstock casing milling system is located, the 
window mill [(32)] being deflected by the relatively steep ramp surface 
[(45)] laterally Into the casing as the window mill [(32)] is rotated and 
forced along the relatively steep ramp surface [(45)] towards the relatively 
shallow ramp or parallel surface [(46)]; and a protrusion [(B)] provided on 
the whipface, the protrusion [(B)] forming an extension of the relatively 
steep ramp surface [(45)] of the whipface so as to reduce damage to the 
relatively steep ramp surface [(45)] at the Juncture [(A)] of the relatively 
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Steep ramp surface [(45)] and the relatively shallow ramp or parallel 
surface [(46)] during use of the system; wherein the [whipstock casing 
milling system being characterised in that the] protrusion [(B)] and 
whipstock [(44)] are discrete components. 

10. A whipstock casing milling system as claimed in claim 9, wherein 
the window mill [(32)] comprises a cutting surface arranged with an angle 
to the rotational axis of the window mill substantially identical to the angle 
of the relatively steep ramp surface [(45)] to the longitudinal axis of the 
whipstock, said cutting surface occupying an annular zone centered on the 
rotational axis of the window mill [(32)] and having a radial thickness 
greater than the radial thickness of the protrusion [(B)], 

11. A whipstock casing milling system as claimed in claim 9 [or 10], 
wherein the protrusion [(B)] is provided on the relatively shallow ramp or 
parallel surface [(46)] of the whipface. 

12. A whipstock casing milling system as claimed in [any of claims 9 to 
11] claim 9 , wherein the protrusion [(B)] is removably secured to the 
whipface. 
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13. A whipstock casing milling system as claimed in claim 12, wherein the 
protrusion [(B)] is removably secured to the whipface by means of at least 
one threaded fastener. 

14. A whipstock casing milling system as claimed in [any of claims 9 to 
13] claim 9 , wherein the protrusion [(B)] comprises a surface which is 
ramped at the same angle relative to the longitudinal axis of the whipstock 
[(44)] as the relatively steep ramp surface [(45)]. 

15. A whipstock casing milling system as claimed in claim 14, wherein 
said ramped surface of the protrusion [(B)] and the relatively steep ramp 
surface [(45)] are ramped at an angle of 15" relative to the longitudinal 
axis of the whipstock [(44)]. 
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WfflPSTOCK CASING MILLING SYSTEM 

This invention relates to a whipstock casing milling system, and 
more particularly to such a system in which a window mill is secured to the 
whipstock so that the system may be run into a well, set and operated to open a 
window in the casing in a single trip. 

A one trip casing milling system as described above is shown in 
our British patent publication GB23 12702A. In the system described in this 
patent specification, a window mill is secured by means of a shear bolt to the 
end of the whipstock. The window mill includes a tapered end, the taper of 
which matches the ramp angle of the end portion of the whipstock. This ramp 
angle is relatively steep (typically 15*") so that, at the start of casing milling, the 
window mill is forced rapidly into the casing in order to form an initial 
opening. 

Whilst this system for effecting the initial break through of the 
casing offers considerable advantages over the prior art, the arrangement does 
have the disadvantage that the area of contact between the tapered portion of 
the window mill and the initial steep ramp surface on the whipstock (i.e. the 
bearing area) decreases as the window mill begins to penetrate the casing. 
Although the whipstock ramp continues to apply a lateral force to the window 
mill the reaction force on the whipstock becomes progressively concentrated on 
a small region of the ramp face. Even though the whipstock ramp may be 
hardened, the fact that the reaction force from the window mill is concentrated 
on a relatively small area of the ramp tends to lead to wear of the ramp. This 
wear is particularly noticeable at the point where there is a change of whipstock 
angle at the bottom end of the initial steep ramp portion. Immediately before 
the casing milling tool begins to run down the relatively shallow angled (or 
parallel) portion of the whipstock below the steep ramp, the entire reaction 
force applied by the window mill to the whipstock is concentrated in this small 
area. Even if the whipstock is extensively hardened in this area, wear will 
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inevitably occur. One result of this wear is that the window in the casing is not 
opened up as quickly as might be expected from the initial (pre-weax) profile of the 
whipsttK^k. One prior art system according to the preamble of the appended claims 
(disclosed under international publication number WO 98/04804) provides a 
partial solution to tliis problem, but does not necessarily allow prevention of 
undesirable ramp wear under given conditions* 

We have now devised a complete solution to the aforementioned 

problem. 

A first aspect of the present invention provides a whipstocfc casing 
milling system accordmg to the appended independent claim 1 . A further aspect of 
the present invention provides a whipstock casing milling system according to fiie 
appen(kd independent claim 9. A further advantageous feature is defined in the 
appOTded dependent claims 2 and 1 0. A yet further aspect of liie present invention 
provides a method of using a window casing milimg system according to appended 
hidependent claim 8, 

The protrusion will, in practice be milled partially or completely 
away during the casing milling operation. However, the existence of the 
protrusion prevents the excessive damage to the relatively steep ramp sur&ce of 
the whipfece such as has occurred in the prior art The protrusion may be of any 
suitable material, for example steel of a suitable grade. 

Ideally, the protrusion is provided on the relatively shallow ramp 



smfacc or parallci surface of the wfaipfeoe. Preferably, the protrusion is removably 
secured to the whipface. The protrusion may be movably secui^ fay means of at 
least one threaded fastener It is further preferable for the 




AMENDED SHEET 



wo 00/58594 PCT/GBOO/01 162 

-3- 

protrusion to comprise a surface which is ramped at the same angle relative to 
the longitudinal axis of the whipstock as the relatively steep ramp surface. The 
ramped surface of the protrusion and the relatively steep ramp surface are 
ideally ramped at an angle of 1 5° relative to the longitudinal axis of the 
whipstock. 

The invention will be better understood from the following 
description of a preferred embodiment thereof given by way of example only, 
reference being had to the accompanying drawings, wherein: 

Figure 1 corresponds to Figure 4 of the above mentioned 
GB2312702A; 

Figures 2, 3 and 4 illustrate the milling apparatus of Figure 1 in 
use during a casing milling operation; 

Figure 5 illustrates the improvement according to the present 
invention; and 

Figures 6, 7 and 8 illustrate the milling apparatus of Figure 5 in 
use during a casing milling operation. 

Turning firstly to Figure 1, there is shown a portion of the casing 
milling system of GB23 12702A. Reference should be had to the text of this 
patent publication for further description of the illustrated system. For the 
present purposes however, it is sufficient to note that the illustrated system 
comprises a window mill 32 which is secured to a whipstock 44 by a shear bolt 
39. The whipstock has a whipface which includes a relatively steep starter 
surface 45 followed by a vertical surface 46 (i.e. a surface parallel to the 
longitudinal axis of the casing). The relatively steep starter surface 45 meets 
the vertical surface 46 at a transition point A. In use, after the illustrated casing 
milling system has been run in hole, a packer or anchor secured to the bottom 
of the whipstock is set and the window mill 32 is released by shearing the shear 
bolt 39. The drill string is then rotated and weight applied to the window mill 
32. The window mill runs up the relatively steep starter surface 45 on the 
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whipstock and is thereby forced laterally into the casing on the side thereof 
opposite the whipstock. The casing is disintegrated and the window mill moves 
downwardly. 

It will be appreciated that immediately before the window mill 
moves on to the vertical section 46 of the whipface, the entire reaction force of 
the window mill onto the whipface is taken by the portion of the starter surface 
45 immediately adjacent the juncture A. This results in wear of the whipface at 
this point with the result that the window mill is not forced cleanly through the 
casing as intended in the original design. 

Indeed, wear of the steep starter surface 45 typically begins well 
before the window mill 32 progresses onto the vertical surface 46. This is 
illustrated in Figures 2, 3 and 4 of the accompanying drawings. In Figure 2, the 
window mill 32 is shown at the foot of the steep starter surface 45 prior to 
commencing cutting of the well casing. As the window mill 32 is pushed up 
the starter surface 45, the bearing area (i.e. the area of contact between the 
window mill and the starter surface) reduces. The lateral reaction force applied 
by the well casing onto the window mill does not reduce however and indeed 
tends to increase with the depth of cut. The stress in the starter surface 45 
produced by the window mill 32 is a function of the lateral reaction force and 
the bearing area. The dependency is such that the stress in the starter surface 45 
increases both as the lateral reaction force increases and as the bearing area 
decreases. Accordingly, as the window mill 32 moves up the starter surface 45, 
the stress in the starter surface 45 will increase until a critical level is attained, 
at which point, the starter surface 45 will begin to disintegrate. The minimum 
bearing area Z before disintegration of the starter surface 45 begins is shown in 
Figure 3. As the window mill 32 progresses up the starter surface 45 so as to 
reduce the bearing area below the minimum value, disintegration of the 
whipstock begins and the angle of the starter surface 45 is effectively reduced. 
An undercutting of the well casing results. Depending upon the operational 
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circumstances (including, for example, the relative hardness of the whipstock and 
the well casing), the angle of the starter surface 45 can, in an extreme case be 
reduced to 2:ero (see Figure 4). In this event, a window in the well casing will not 
be formed. 

Referring now to Figure 5, the above outlined problem is solved by 
means of a protrusion B which is provided on the whip&ce immediately below the 
lower end of the starter surfiice 45. The protrusion B in effect extends the starter 
surfece 45 downwardly of the welL The effect of tfie protrusion is to prxmde extra 
support for the reaction forces itnposed on the whipfece by the window mill and 
thereby reduce or prevent the undesired wearing away of the starter surface 45 
itself In pracdoe, the protrusion will in general be milled away in use by the 
a window mfli. However^ the e>dstence of the protrusion ensures thM adequate 

i J I lateral movement of the window mill is achieved befiorc the window mill starts 

traveUrugdowntiiev^cal surfecc46. Theprotrusioncanbeof any suitable 
II material and can be secured to the wMpJ^ by aiY^ 

':.ti 

by means of screws or by weldii^, 
[ ' Use of a whipstock casing milling system according to the present 
invention is shown in Figure 6, 7 and 8 ofthc accompanying drawit^s. In Figure 
6, the vwndow nrill 32 is shovra at the firot of fee ^eep Starts- suT^ 
commencing cxitting of the well casing. As the window mill 32 is pushed up the 
Starter surfece 45, the bearing area initially remains constant due to the jrovision 
of the protrusion B, It is only as the window mill 32 is pushed beyond the 
extended starter surface 45 (see Figm:e 7) that the bearing area begins to raluce. 
This reduction in bearing area contributes to an increase in the stress within the 
starter surface 45 and the extension provided by protrusion B, However, the 
protrusion B is sized so that starter surfece 45 is sufficiently extended for 
attainment of the critical stress level to be delayed until the required lateral 
displacemofit of the window mill 32 has occurred. As intimated 



AMENDED SHEET 



wo 00/58594 PCT/GBOO/01162 

.6- 

above, this required lateral displacement occurs when the window mill 32 
(specifically the largest outer diameter of the window mill 32) reaches the 
juncture A between the vertical section 46 of the whipface and the 
(unexteneded) starter surface 45. 

The extension to the starter surface 45 provided by the protrusion 
B is sized so as to provide a contact area with the window mill 32 substantially 
equal to the minimum bearing area Z indicated in Figure 3 (assuming the 
protrusion B is of an identical material to that of the whipstock and the forces 
exerted by the window mill 32 having reached juncture A (see Figure 7) are 
identical to those exerted by the window mill 32 located in the critical position 
shown in Figure 3), A skilled person will be capable of calculating the precise 
dimensions of the protrusion B in view of known operating circumstances. 

Once the window mill 32 has progressed up the starter surface 45 
to the position indicated in Figure 7, the lateral reaction forces exerted by the 
window mill 32 in cutting into the wellbore side are borne solely by the 
protrusion B. The arrangement is such that the critical stress level is not 
attained until the window mill 32 progresses to or beyond the position of Figure 
7, When the critical stress level is attained, the protrusion B is either partially 
or wholly (as shown in Figure 8) milled away. The starter surface 45 and 
vertical section 46 of the whipface remain substantially undamaged and a 
window is opened as required. The whipstock itself may be used in future 
operations with a replacement protrusion B. 

The present invention is not limited to the specific embodiment 
described above. Alternative arrangements and suitable materials will be 
apparent to a reader skilled in the art. 



CLAIMS: 

I . A whipstock casing milling system for forming a window m the 

casing of a welibore, the casing having m inwardly facing surface which defines 
the inside diameter of the casmg and an outwardly facing surface which defines 
the outside diameter of the casings Uie whipstock casing milling system 
comprising; a whipstock (44) having a whipfece, the whipface comprising a 
relatively steep ramp surface (45) and a relatively shallow ramp surface or parallel 
surface (46) meeting the relatively steep ramp surface (45) at a juncmre (A), said 
surfaces (45,46) being ramped or parallel relative to the longitudinal axis of the 
whipstock (44) and the relatively steep ramp surface havuig an angle to the 
tongitudmal axis of fee whipstock greater than that of the relatively shallow ramp 
surface or parallel surfece; a window mill (32) secured to the whipstock (44) 
adjacent the relatively steep ramp sur^e (45) and operable in use to form an 
opening in a wellbore casing in which the whipstock casing milling sj^tem is 
located, ihe window mill (32) being deflected by the relatively steep ramp surfece 
(45) laterally into the casing as the window mill (32) is rotated and forced along 
the relatively steep ramp surface (45) towards the relatively shallow ramp or 
parallel surface (46); and a protrusion (B) provided on the whipfece, the 
protrusion (B) forming an extension of the relatively steep ramp surfece (45) of the 
whipface. characterised in that, during use of the system, the diameter of the 
window mill (32) is greater than the distance fix>m the juncture (A) to the radially 
opposite oiftwaidly fecmg surfece of casing, and in that the protrusion (B) reduces 
damage to the relatively steep ramp surface (45). 

2* A whipstock casing milling system as claimed in claim 1, wherein 

the wmdow mill (32) comprises a cutting surface arranged with an angie to the 
rotational axis of the window mill substantially idmtical to the angle of the 
relatiwly steep ramp surface (45) to the longitudinal axis of the whipstock, said 
cutting surface occupying an annular zone centred on the rotational axis of the 
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window mill (32) and having a radial thickness greater thaa the radial thickness of 
the protrusion (B). 



3. A whipstock casing milling system as claimed in claim 1 or 2, 

wherein the protrusion (B) is provided on the relatively shallow ramp or parallel 
surface (46) of the wh^jfece. 



4. A whipstock casing milling system as claimed in any of the 
preceding claims, wherein the protrusion (B) is removably secured to tiie 
^^piace. 

5. A whipstock casing milling system as claimed in claim 3, wherein 
the protrusion <B) is removably secured to the whipfaoe by means of at least one 
threaded ^stener. 

6. A whipstock casing milling system as claimed in any of the 
preceding clauns, wherein the protrusion (B) comprises a surfece which is ramped 
at the same angle relative to the longitudmal axis of the whipstock (44) as the 
relatively steep ramp surfe<» (45). 



7. A whipstock casing milling system as claimed in claim 6, wherein 

said ramped surfece of the protrusion (B) and die relatively steep ramp surfece 
(45) are ramped at an angle of 15" relative to the longitudinal axis of the whipstock 
(44). 



6. A method of usmg a whipstods casing milling system for fonning a 

window in the casing of a weDbore. the casing having an inwardly feeing surface 
which defines the mside diameter of the casrag and an outwardly fadng surface 
which defines the outside diameter of the casmg, the whipstock casing mlllmg 
system comprising: a whipstock (44) havmg a whipface, the whipface comprising 
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a relatively steep ramp surface (45) and a relatively shallow ramp surface or 
parallel surface (46) meeting the relatively steep ramp surface (45) at a juncture 
(A), said surfeces (45,46) being ramped or parallel relative to the lor^mdinal axis 
of toe whlpstock (44), and the relatively steep ramp surface having an angle to the 
longitudinal axis of the whipstock greater than fliat of the relatively shallow ramp 
surface or parallel surface; a window mill (32) secured to the whipstock (44) 
adjacent the relatively steep ramp surface (45) and operable in use to form an 
opening in a wellbore casing in which the whipstock casing milling system is 
located, the window mill (32) being deflected by the relatively steep tamp surface 
(45) laterally into the casing a$ the window mill (32) is roftated and ftrced along 
tiie relarivdy steep ramp surfece (45) towards the relatively shallow lamp or 
parallel surface (46); and a protrusion (B) provided on the whipface, the 
protrusion (B) forming an extension of the relatively steep ramp surfece (45) of the 
whipface during use of the system; wherein the method comprises the step of 
locating said whipstock casing milling system in a wellboi^ casing so that the 
juncture (A) and the radially opposite outwardly facing surfece of casing are 
spaced from one another by a distance less than the diameter of the window mill 
(32). 

9- A whipstock casing milling system comprising: a whipstock (44) having a 
wMpfece, the whipfece comprising a relatively ste^ ramp surface (45) and a 
relatively shallow ramp surfece or parallel surfiice (46) meeting the relatively steep 
ramp surfece (45) at a juncture (A), said surfaces (45,46) being ramped or parallel 
relative to the longitudmal axis of the wtipstock (44) and the relatively steep lamp 
surface having an angle to the longitudinal axis of the whipstock greater than that 
of tfie relatively shallow ramp surface or parallel surfece; a window mill (32) 
secured to the whipstock (44) adjacent the relatively steep ramp surface (45) and 
operable m use to form an opening in a wellbore casing m which tiie whipstock 
casuig milling system is located, the window mill (32) being deflected by the 
relatively steep ramp surfece (45) laterally into the casing as the window mill (32) 
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is rotated and forced along the relatively steep ramp surface (45) towards the 
relatively shallow ramp or parallel surface (46); and a protrusion (B) provided on 
the whipface, the protrusion (B) fonning an extension of the relatively steep rmnp 
surface {45) of the whipface so as to reduce damage to the relatively steep ramp 
surface (45) at the juncturc (A) of the relatively steep ramp surface (45) and the 
relatively shallow ramp or parallel surface (46) during use of the system; the 
whip^tock casing milling system being characterised in that the protrusion (B) and 
whipstock (44) arc discrete components, 

10. A whipstock casing milling system as claimed in claim 9, wherein 

the window mill (32) comprises a cutting surface arranged with an angle to the 

2i rotational axis of the window mill substantiafiy idratical to the angle of the 

relatively steep ramp surface (45) to the longitudinal axis of the whipstock, said 
cuttii^ surface occupying an annular zone centred on the rotational axis of the 

41 window mill (32) and having a radial thickness greater than the radial thickness of 

the protrusion (B), 

1 1- A v4iipstock casmg milling system as claimed in claim 9 or 10, 

;S j wherein the protrusion (B) is provided on the relatively shallow ramp or parallel 

surfece (46) of the whipfece. 

12. A whipstock casing milling system as claimed in any of claims 9 to 
1 1, wherein the protrusion (B) is removably secured to the whipfece. 

13. A whipstock casing milling system as claimed in claim 12> wherein 
the protrusion (B) is removably secured to the whipface by means of at least one 
thr^ed festCTer, 

14. A whipstock casing milling system as clauned in any of claims 9 to- 
13, wherein the protrusion (B) comprises a surface which is ramped at the same 
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angle relative to the longitudinal axis of the whipstock (44) as the relatively stesp 
mmp surface (45). 

15. A whipstock casing milling system as claimed in claim 14, wherein 

said ramped surfece of the protrusion (B) and the relatively steep ramp $ur&ce 
(45) are ramped at an angle of 1 5* relative to the longitudinal axis of the whipstock 
(44). 
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COMBINED DECLARATION AND POWER OF ATTORNEY 
FOR UTILITY PATENT APPLICATION (Includes PCT) 



Attorney Docket No. 
66455-202-5 



As a below named inventor, 1 hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; that 

\ believe I am the originai, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor {if piuraJ inventors are listed below) of the subject matter which is claimed and for which a patent is sought on the 

invention entitled- WHIPSTOCK CASING MILLING SYSTEM ' 



the specification of which (check one)^ ( ] is attached hereto- 

^ as Appficalron Serial No, ^ ^ / ^3^^ and was amended 



[ ] was fiied on, 
on 



[ xj was filed 24 March 2QQQ as PCT International Application No. 



PCT/GBOO/01162 



and was 



amended under PCT Article 19 on 



(ff applicable). 



\ hereby state that ( have reviewed and understand the contents of the above-identified specification, including the claims, 
as amended by any amendment referred to above. 

\ acknowledge the duty to disclose information which is material to the examination of this application in accordance with 
Titli|^7, Code of Federal Regulations, §1, 56(a). 

I d<yHot know and do not believe the claimed invention was ever known or used In the United States of America before my 
or dljr invention thereof, or patented or described in any printed publication in any country before my or our invention 
ther^f or more than one year prior to this application, that the same was not in public use or on sale in the United States 
of Aiiierica more than one year prior to this application, that the invention has not been patented or made the subject of 
an ii||/entor's certificate issued before the date of this application in any country foreign to the United States of America 
on application filed by me or my legal representatives or assigns more than twelve months prior to this application. 

I hereby claim foreign priority benefits under Title 35, United States Code §1 19 of any foreign application{s) for patent or 
inventor's certificate listed beiow and have also identified below any foreign application for patent or inventor's certificate 
havlns a filing date before that of the app(ication(s) on which priority is claimed: 



Pridil=oreign Appiication{s) 

^907116.9 
(tsJumber) 



(Number) 



Priority Claimed 



Great Britain 
(Country) 



(Country) 



(Number) 



(Country) 



26 March 1999 
Day/Month/Year Filed 



Day/Month/Year FHed 



Oay/MonthA'ear Fiied 



[XI 


[ 1 


Yes 


No 


[ ] 


[ ] 


Yes 


No 


I ] 


I ] 


Yes 


No 



I hereby claim the benefit under Title 35, United States Code, §11 9 (e) of any United States provisional apphcation(s) listed 
below: 



Application No, Day/MonthATear Filed Application No. Day/MonthA'ear Filed 

I hereby claim the benefit under Title 35, United States Code, §1 20 of any United States appl(cation(s) or PCT international 
application(s) designating the United States of America listed below and, insofar as the subject matter of each of the claims 
of this application is not disclosed in the prior application(s) in the manner provided by the first paragraph of Title 35, United 
States Code, §112, I acknowledge the duty to disclose material information as defined in Title 37, Code of Federal 
Regulations, §1 .56(a) which occurred between the filing date of the prior application and the national or PCT international 
filing date of this application: 
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Application Serial No. Filing Date Status (patented, pending, abandoned) 



Application Serial No. Filing Date Status (patented, pending, abandoned) 

thereby appoint the following attomey(s) and/or agent(s) to prosecute this application and to transact all business in the 
PsLteni and Trademark Office connected therewith: Lawrence R Radanovic, Reg. No 2^77: Rfchard H. Tushin, Reg, 
No. 27.297; DonalcH N. Huff. Reg. No, 27^561; John P. OeLuca, Reg. No ^26^505; Sandra S. Snapp, Reg. No. 41.444 , 
Charles Rutherford. Reg. No, 18,933; Robert L. Kelly, Reg. No-^3l§13; Ernest E. Helms. Reg. No. 29,721, William F. 
KoiakowsKi, Reg. No. 41, 90S: and Wilitam A, Bonk, ill, Reg. No. 40,521 , all of Dykema Gossett. PLLC. Direct all 
telephone calls to telephone no. {202} 906-8600 and faxes to (202) 906-8669. 

Address all coaespondence to Dykema Gossett,,PLLC, Suite 300 West, 1 3 00 1 Street, j;y/j/^ . Washingto n . D.C. 20005- 
3306^ — 

1 hereby declare that all statements made herein of my own knowledge are true and that aM statements made on 
information and belief are believed to be true, and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of 
the United States Code and that such willful false statements may jeopardize the validity of the application or any patent 
issued thereon. 
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